Carbonic anhydrase supports electrolyte transport in Drosophila Malpighian tubules. Evidence by X-ray microanalysis of cryosections.
Electron probe X-ray microanalytical studies on the role of carbonic anhydrase in electrolyte transport in the cells of Drosophila Malpighian tubules indicate that carbonic anhydrase delivers protons and bicarbonate ions to ion transport systems in the cell membrane. After injection and after feeding acetazolamide or hydrochlorothiazide, known inhibitors of carbonic anhydrase, the contents of potassium, magnesium and chloride in the apical cytoplasm and in the cytoplasm close to the basal plasma membrane decreased. We explain our measurements by the hypothesis of a basal Mg-H-antiport system in parallel with Cl-HCO(3)-antiport, inhibitable by DIDS. Zinc is supposed to enters cells and intracellular Zn storage vacuoles by a negatively charged Zn-anion-complex in exchange for HCO(3)(-) ions. This antiport is inhibitable by SITS. The content of the Zn storage vacuoles is acid, as shown by red fluorescence after incubation of Malpighian tubules with acridine orange. Red fluorescence is absent after preincubation in a medium containing an inhibitor of carbonic anhydrase. Carbonic anhydrase was demonstrated cytochemically in the Golgi-ER complex, Golgi vesicles and intercellular space. We suppose that carbonic anhydrase is synthesized and stored in the Golgi-ER-complex from where it is released into the tubule lumen.